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CEUS I - CARTRIDGE BACK-UP SYSTEM FOR THE COMMODORE 64 
1. Introduction 

CBUS stand* for Cartridge Back-Up Syataa. CBUS I producaa 
backup copiaa of cartridgaa for tha Coaaodora 64. Uaing CBUS I 
Mv#i w#ar * n< * taar on tha Coaaodora 64 * a axpanaion connactor by 
tricking tha coaputar Into running an iaaga of tha cartridga 
without having tha cartridga physically praaant. Up to 17 
cartridgaa can ba atorad on a aingla diakatta. With CBUS I, 
cartridgaa can ba atorad out of harm'a way rathar than 

U P work araa. CBUS I incorporate a RESET awitch 

allowing you to parfora a COLD Start without having to turn tha 
aachina off and on again. Thia paraita atudy of cartridga 
objact coda, opaning up tha possibility of cuatoa aodificationa. 

CBUS I consists of a printad circuit board, and a aarlaa of 
prograaa for taking a “snapshot** of a cartridga, storing it on 
disk and loading tha cartridga iaaga back into tha Coaaodora 64. 
Tha basic procadura for backing up a givan cartridga la as 
follows: 

1) dataraina tha classification of tha cartridga 

2) taka a “snapshot** of tha cartridga 

3) atora tha “snapshot** on disk or taps 

4) modify tha ''snapshot**, if nacaaaary, to fora a loadabla 

iaaga 

5) aava tha loadabla iaaga on disk 

6) add tha naaa of tha loadabla iaaga to tha diractory for 
aanu-baaad loading uaing DISK/CART-I. 

Tha antira aathod raquiraa about 10 alnutaa froa taking tha 
snapshot to tasting tha loadabla iaaga. If tha cartridga 
raquiraa axtanaiva modification (many don't), it could taka 
longar. Howavar, ones tha snapshot is atorad on disk, 
modifications can than ba parforaad without having tha cartridga 
physically praaant and in a mors lalauraly fashion. A trua 
cartridga aaulator, such as CBUS II can ba uaad to run cartridga 
laagaa with avan tha hasvlaat of copy-protaction achaaaa. 

You will naad a diak-baaad monitor such as Jim Buttarflaid # a 
SUPERM0N64 (avallabla on tha Coaaodora Bonus Disk or aaa 
COMPUTEt January, 1983 for dataila), or tha Coaaodora Buainaaa 
Machina'a MONITOR0COOO (includad in thalr Macro Aaaaablar 
Davalopaant Syataa), or tha MINI-MONITOR availabla on tha daluxa 
varaion of CBUS. Cartridga-baaad monitors such as H.E.S.'a 
HESMON or Coaaodora'a 64M0N ara not appropriata sines thay 
utiliza tha cartridga slot raquirad by CBUS I. 

Two program listings, MENGEN and DISK/CART-I, ara includad. 

Thaaa provida all tha nacaaaary bookkaaping for diak-baaad 
cartridga loading. MENGEN ganarataa a diractory fila which is 
uaad by DISK/CART-I for convanlant aanu-basad loading. 

Cartridga aalaction is aada via tha CCRSR UP/DN3 kay or joystick 
Caithar port) and loading is parforaad via tha [RETURN 1 kay or 
FIRE button. 
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Fortunately, it ia the PLA and not the KERNAL which decide* 
whether the KERNAL •••• that particular coda aaquanca txttrnal1y 
<in a cartridge) or internally <in RAN). Therefore, if tha 
proper aaquanca of bytaa ia praaant whan tha KERNAL begina ita' 
aaarch, tha coda in RAH will ba axacutad in a faahion 
indlatinguiahable froa that of a cartridga. Altarnativaly, if 
an image of a cartridga ia placed in tha RAM underneath tha 
KERNAL (E000 to FFFF) and tha KERNAL ia awltchad off, tha 64 
will become a dedicated machine executing that code juat aa if 
a cartridge were in place. 

Tha PLA permita cartridge emulation by manipulating tha HIRAM 
and LORAM bite which are output linea of tha 6510 micro- 
procaaaor. LORAM permita BASIC to ba awappad in or out am 
required, and HIRAM permita the KERNAL to be euppreaaad if 
nacaaaory. Tha program DISK/CART-I takaa advantage of theme 
facta to produce the exact memory map required aa deecribed 
below. 


3. Cartridge claeaification 
a. Deacription 

Thera are aavan typaa of cartridges. The firat two are 
fundamentally different from the other five and are referred to 
aa G-typea. The M G" indicatea that the GAME aenae line ia uaed 
to replace the KERNAL. G2-typea occupy two 4 Kbyte blocka for a 
total of 8 Kbytea and G4-typea occupy 16 Kbytea. Both contain a 
ROM image that reaidea at locationa EOOO to FFFF. G4-typea have 
an additional block that reaidea froa 6000 to 9FFF. 

The third, fourth and fifth kinda are all referred to aa X-typea 
ainca they primarily uae tha EXROM aenae line to create an 6 
Kbyte or 16 Kbyte hole in the C64'a addreaa apace. X-typea 
laave tha KERNAL reaident for acceaa to various routinea praaant 
there. X-typea uae the AUTOSTART aequence (aee the next 
aaction) to begin execution. 

X2-type cartridgea occupy two 4 Kbyte blocka for a total of 8 
Kbytea located at 8000 to 9FFF. X4-type cartridgea occupy a 
total of 16 Kbytea and map onto addreaaea 6000 to BFFF and 
therefore overlay BASIC. When an X4-type cartridge ia praaant, 
BASIC la removed by grounding the GAME aenae line. Whan an 
X4-type image ia uaed, BASIC la removed by matting LORAM low. 

The other X-type cartridge ia referred to aa an XL-type. Thia 
ia a 16 Kbyte ROM <8000 - BFFF) which requirea aome of tha 
routinea preaent in BASIC. Therefore, it requirea a latch 
(hence tha M L" of XL) to awap between tha upper half (A000 - 
BFFF) of the cartridge and BASIC. In XL-type cartridgea, there 
actually a flip-flop which "resembera' 1 whether BASIC or tha 
upper half of the cartridge ROM la auppoaed to be preaent. In 
XL-type imagea, the LORAM bit ia uaed for the ease purpoaa. 

Tha laat two atylea of cartridgea are called the B-typaa. Hare 
"B" refera to a BASIC replacement. The B-type cartridgea do not 
contain tha AUTOSTART aequence but rather provide an alternate 
COLD atart vector at A000 and AOOl. 
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is found, than the cartridge is «n X4-type . OthtrwiM it i 
• B4-type. 


Address 6004 B005 BOOB BOO 7 BOOB 

Data C3 C2 CD 36 30 (indicates X4-type) 

If the cartridge fsils to operate properly for any of the above 
pstterna <06, 90, 92, 94 or 96) then it must be an XL-type 
cartridge. Thia can be confiraed by putting the DIPawitch to 
pattern A6. Thia peraita the CANE line to controlled by the 
cartridge itaelf, a neceaaity for XL-types. 

If the cartridge still does not operate correctly, then go back 
and start again aa any cartridge which operatea correctly under 
pattern AA auat work with one of the other 6 patterns. 

To review, first confira proper operation with the DIPawitch in 
pattern AA. Then set the DIPswitch to each of the following 
patterns and press RESET. Correct operation indicates the 
corresponding cartridge type. Except for distinguishing between 
X4- and 04-typea, this is all that is necessary for classifying 
a given cartridge. 


DIPawitch Cartridge 
pattern classification 


AA 

all 

06 

X2 

90 

G2 

92 

G4 

94 

B2 

96 

X4 

A6 

XL 


(CBH80) or B4 (no CBHSO) 


c. Suaaary of cartridge claaalficatlona 

The following table summarizes the seven types of cartridges 
including their CBUS prefix, number of Kbytes, location where 
the code noraally resides, location for disk loading and 
distinguishing characteristic. Note that the load address 
differs from the execution address only in the case of G-type 
cartridges. 


Prefix 

Kbytes 

Exec. 

. location 

Load 

location 

Features 

G2 

8 

E000 

to 

FFFF 

2000 

to 

3FFF 

Replaces KERNAL 

G4 

16 

8000 

to 

9FFF 

2000 

to 

3FFF 

Replaces KERNAL 



EOOO 

to 

FFFF 

4000 

to 

5FFF 


X2 

8 

6000 

to 

9FFF 

8000 

to 

9FFF 

CBM60 autostart 

X4 

16 

6000 

to 

BFFF 

6000 

to 

BFFF 

CBH60 autostart 

XL 

16 

8000 

to 

BFFF 

6000 

to 

BFFF 

CBM60 autostart 









hardware latch 

B2 

8 

AOOO 

to 

BFFF 

AOOO 

to 

BFFF 

Replaces BASIC 

B4 

16 

6000 

to 

BFFF 

6000 

to 

BFFF 

Replaces BASIC 
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Taking • snapshot of a cartridge 
a. G2~typas 


of 


62-typa cartrldgaa noraally raaida froa EOOO to FFFF in 

0 h : d :rr h \ L ; 1 - — n .«=««! 

PnJc t / #kM * G2 A ** 9 * r «*A<llng froa 2000 to 3FFF and 

At “" d#r th * KER " AL than awltcha. th. KERNAL off. It than 
juapa to tha cartridga RESET vactor and axacutlon baglna 
Tharafor. all that ha. to ba don. with a G2-typa drtr^g. i. 
to copy tha iaaga to tha ranga froa 2000 to 3FFF. 

To copy a G2-typa cartridga, put tha CBUS I DIPawitch into 

coaaand, copy all byta. froa 6000 - 9FFF to 2000 (- 3FFF) A 
typical ayntax sight ba: * A 

T 8000 9FFF 2000 

To aava thl. iaaga to dl.k, uaa tha aava coa.and, 

S *’G2cartnaaa**, 08,2000,4000 

HonTt« h * • ndl " 9 addraaa °na graatar than axpactad. Moat 
rp2cifiId?* V * “ P tC tUt n0t lncludln 9 th « l«»t location 


b. G4-typas 

Cd-typa cartrldgaa conalat of two halvaa. Tha lovar half 

trlt' loooT rrrr *° * FFF “ d th « upp « ha " no™"y r^lda. 
th.r f K, " ln Placa of tha KERMAL. DISK/CART-I raqulraa 
“n ^ “ d * d inltlall V to location. 2000 - 3FFF. It 

hilf im ^kch KE i h * 1<>W * r h * lf t0 8000 ' 9FFF ' Th * n th « upp.r 
Ofi Si^/CArHTk KERKAL " d thM th# KERNAL la awl tchad 
aaicution 5!" th * cartrid 9« RESET vactor and 

conTUd ^ 9 "“; T *>»*-«for., a G4-typa cartridga ha. to ba 

copiad in two halvaa to tha ranga froa 2000 to 3FFF. 

*" . Wt r aonltor *“ch •• SUPERM0N64 than you can 
uaa tha apaad sathod for tranafar. If you ara using a BASIC 

procadura? CH “ th * " INI -" 0,,IT0R ' «*•» xou au.t u..\h. block 

11*1™ ? ET H 0D: „ Put ““ ltch 6 on Cp.tt.rn 04 >, than flip 
CMtrlda. i *?k <pattarn 96> - Thi. aapa tha antira 

uaing ^a^ayntax I'l^V. 000 '° B " F * Tr * n “ f ” d °“" 

T 8000 BFFF 2000 

Thl! L °nab^I H th: , PUt “* *“* DIPawitch configuration 06. 

<■ ** th low * r httlf fros locations 8000 to 9FFF. 

rranafar this ranga down to 2000, a.g.: 

T 8000 9FFF 2000 
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Now Chang* the DlPawltch to pattarn 03. Thia aapa tha ROM 
normally found at EOOO to FFFF down to 8000 - 9FFF. Copy thla 
uppar half to lowar RAM ualng a ayntax aiailar to: 

T 8000 9FFF 4000 

Whether you uaad tha apaad aathod or tha two-atap method, you 
will now hava a 16 Kbyta laaga raaldlng from 2000 to 3FFF. Sava 
thla laaga to dlak ualng tha aava command, a.g.: 

S "*G4cartname**, 08,2000,6000 

Nota again that tha anding addraaa la ona graatar than axpactad. 

c. X2-typ*a 

Saving an X2-type cartrldga to dlak la almpllclty Itaalf. Put 
tha CBUS I DlPawltch to configuration 06 (actlvataa ROM from 
6000 to 9FFF) and aava, a.g: 

S **X2cartname",08,8000, AOOO 

d. B2-typaa 

If you ara ualng an ML monitor, uaa tha apaad aathod. If you 
ara ualng a BASIC typa monitor much am tha MINI-MONITOR, than 
uaa tha block aathod. 

B2 SPEED METHOD: Put tha DlPawltch to pattarn 96. Thla opana 
up tha antira 16 Kbyta block from 8000 to BFFF, avan though tha 
cartrldga only raaldaa from A000 to BFFF. Now aava to dlak: 

S "B2cartnama",08,AOOO,C000 

B2 BLOCK METHOD: Put tha DlPawltch to pattarn 03. Thla mapa 
tha ROM normally found from AOOO to BFFF down to 8000 - 9FFF. 
Tranafar tha ranga fro* 6000 to 9FFF back to tha RAM undarnaath 
BASIC, namaly to AOOO (to BFFF). Sava tha lmaga from AOOO to 
BFFF (ramambar to add an axtra byta) ualng a B2 praflx. 

a. X4-, B4- and XL-typaa 

If you ara ualng an ML monitor, uaa tha apaad mathod. If you 
ara ualng a BASIC typa monitor much aa tha MINI-MONITOR, than 
uaa tha block mathod. 

X4 SPEED METHOD: Put awltch 6 to on (pattarn 04), than flip 
awltchaa 1, 4 and 7 (pattarn 96). Thla mapa tha antira 
cartrldga from tha ranga 6000 to BFFF. Sava tha cartridge Image 
to dlak. For example: 

S **X4cartnama M ,08,8000,C000 for an X4-typ* or 
3 *‘B4cartname",08,6000,C000 for a B4-typ* or 
S "XLcartname M ,O6,6000,CO0O for an XL-typa. 
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X4 BLOCK METHOD: First put ths DIPswitch to pattsrn 06 

IwitcK*7 ft bX H*i £r °* 8000 t0 9FFF down to 2000. How'flip 
•witch 7 off and 8 on, yielding pattern 05. This rtiapi thS 

9FFF r R Trin n ^ r **iiT r ** ldln * £ro " AO °0 to BFFF down to 8000 - 
*7\ I thA * 8 Kb T t# hiock down to 4000 - 5FFF. Flip 

-vt.-oc/^. 

8000 to BFFF to disk using ths spproprlsts prlflx. " r * n9 * fr °" 
f. Susssry 

In«fhit^"? h 1 * * of th « «t*P« n.c«..ary to produc. a 

snapshot of ths various cartridge typss. 

02-typss: 


1 . 
2 . 

3. 

4. 


Inssrt cartridge and confirs norsal operation. 
Put DIPawitch into configuration 05. 

Transfer 8000 - 9FFF to 2000. 

Savs fro. 2000 to 3FFF(♦!) u »i ng G2-prsfi x . 


G4-typaa: 


1. Inssrt cartridgs and confir. norsal operation. 
04 SPEED METHOD: 

2. Put DIPawitch to pattsrn 96. 

3. Transfsr 8000 - BFFF to 2000. 

4. Savs fro. 2000 to 5FFF < +1) using G4-prsfix. 

04 BLOCK METHOD: 

2. Put DIPswitch to pattsrn 06. 

3. Transfsr fros 8000 - 9FFF to 2000. 

^ • Put DIPswitch to pattsrn 05. 

5. Transfsr fros 8000 - 9FFF to 4000. 

6. Savs fros 2000 to 5FFF<-1> using G4-prsfix. 

X2-typsa: 


1 . 

2 . 


3. 


i n ?*^Tft Cartrld9 * and con£lr * nor.al operation. 
Put DIPswitch into configuration 06. 

Savs fros 8000 to 9FFF <♦1) using X2-prsfix. 


B2-typss: 


1. Inssrt cartridgs and confirs norsal operation. 
B2 SPEED METHOD: 

2. Put DIPswitch to pattsrn 96. 

3. Savs fros A000 to BFFFC♦1) using B2-prsfix. 

B2 BLOCK METHOD: 

2. Put DIPswitch to pattsrn 05. 

3. Transfsr fros 8000 - 9FFF to AOOO. 

4. Savs fros AOOO to BFFF<♦1) using B2-prsfix. 
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X4-, B4- and XL-type*: 


1. Insert cartridge and confira noraal operation. 

X4 SPEED METHOD: 

2. Put DIPawitch to pattern 96. 

3. Save froa 6000 to BFFF< »1) uaing the appropriate 
prefix 

X4 BLOCK METHOD: 

2. Put DIPawitch into configuration 06. 

3. Transfer 8000 - 9FFF to 2000. 

4. Put DIPawitch into configuration OS. 

5. Transfer 8000 - 9FFF to 4000. 

6. Put DIPawitch into configuration 04. 

7. Transfer 2000 - 5FFF to 8000. 

8. Save froa 8000 to BFFF C♦!> with appropriate prefix 


5. A note to CBUS II users 

If you are using CBUS I to sake copies of cartridge iaages for 
use with CBUS II, then you should NOT sake any changes to the 
cartridge iaages. This will interfere with proper operation. 
CBUS II eliainates the need for changing the cartridge iaaga 
since it is a true cartridge eaulator. Proceed with the 
instructions found in the CBUS II aanual. Skip the next section 
or use it for inforaational purposes only. 


6. Modifying snapshots to produce a loadable iaage 

Many cartridges require no changes whatsoever. With the power 
off, reaove the cartridge froa CBUS I and set all switches to 
off. The RESET pushbutton is available to force a COLD 
start, if the aachine hangs up. Load in DISK/CART-I but instead 
of typing RUN, type in RUN 100. This bypasses the noraal 
directory lookup and allows direct entry of the cartridge naae. 
Enter the naae of the cartridge iaage to be tested. Be sure to 
include the CBUS prefix. If the cartridge loads and runs 
noraally, add it to the directory by running MENGEN and that's 
itt Otherwise, see below. 

a. G2-typee 

Of all the G2-type cartridges studied so far, 75x required no 
changes. Of the 25k reaaining, all required the change of just 
one single byte. This is because DISK/CART-I loads the G2-iaage 
under the KERNAL then swaps the KERNAL out and begins execution. 
Certain prograaaers, following good, conservative progressing 
practice, attempt to initialize all registers, including the one 
DISK/CART-I used to swap the KERNAL out. The result is the PLA 
tries to bring the KERNAL back in. When the cartridge is in 
place, this has no effect, since GAME is still grounded, but 
when the iaage is in RAH, it gets undone. Therefore, the byte 
used to reinitialize that register aust be altered to leave the 
RAM iaage intact. Load the cartridge iaage back into locations 
2000 - 3FFF and then use the hunt coaaand. 
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Load the file i n using (typical) Monitor syntax: 

L "G2cartname",08 

Mow hunt for ths •tquonct STA 01 which translate. to 83 01 
H 2000 3FFF 83 01 


Say 


Ik! r * turn a11 •<Mreaeee where this occurs. 

Tvoicsllv° n <J ° n * ~ Curranc * •"<* it is at addras. 2086. 

T?. Y0 if you disassaabla tha coda froa 2064 to 2067. you 
will saa something lika this: ' Y 


I2064 A9 E7 
;2066 83 01 


LDA #8E7 
STA 801 


It would ba a good Idas to rasd tha section entitled "Memory 
Management on the Coaaodora 64” in tha Coasodora 64 Programmer'i 
Rafaranc. Guide (Copyright 1982 by Co.sodor. Busin... H^chTnll 
*2.1 H t0 th * v * riou * bit * In location 0001 do. In thii 

KERNAL^K E l lndlC ^- that tha Programmer w.ntad to turn tha 

cfr^ot-d^ ° n * thi * to E3 and than sava tha 

corractad image using a new name: 

S "G2newcartname", 08, 2000,4000 

Wh«n you hava a working varalon of thla cartrldga, you can uaa 
tha ran... function <R0:> to chang. back to tha old naan 

pr °9 r *‘““ r * «tora a 37 Into location 0001. If 
hatn. !♦ h ^ Ch * n ** th * 37 to • 5=- Llkawlaa, If a 53 1. 

chinL! to * 5i - Th « luatlflcatlon for th„. 

aactlon on 11 **" found ln th * Prograaaar'a Rafaranc. Guld. in tha 
“'f 1 ? n °" ■•“ ory ■•naganant. Tha following tabla auaaariz.a 
what to changa wh.n.v.r tha indlcat.d saquancaa ara found 


Old sequence 

A9 E7 83 01 
A9 E3 83 01 
A9 37 85 01 
A9 53 85 01 
A9 37 85 01 
A9 33 85 01 


Maw sequence 

A9 E3 85 01 
A9 El 83 01 
A9 35 85 01 
A9 31 83 01 
A9 33 85 01 
A9 31 85 01 


EXR0H and GAME ara high. Appendix c. shows all tha possible 
organizations whan all four sense bits ara manipulated. 

b. G4“types 

fh^I*** cartridges ara vulnerable to changes in location 0001 in 
tha a... way .. 02-typaa. Thar.fora, tha —thod and cur. i. th2 
...a a. for 02-typaa. Follow tha t-bl. ahown abovi Whln^.r 

th! SST" °" th * 1-ft “ f ° Und ' Ch * n9 - “ to th « «“ » 
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c. X2-typea 


Of all the X2-type cartridges studied, only ona was found to 
require any changaa. In thla particular caaa, tha cartridga was 
a aachina languaga monitor and tha authora had an alaborata 
procadura for tha program writing ovar itaalf. Am long am tha 
program raaidad in ROM, no harm warn dona. Aa aoon aa tha imaga 
warn tranafarrad to RAM and run, tha program daatroyad itaalf. 

Mo furthar axploration warn dona on thia particular cartridga. 


d. B2-typea 


Sinca B2-typaa raplaca BASIC, you muat guard agalnat any attampt 
to bring tha BASIC ROM mat in. DISK/CART-I will aat location 
0001 to 56 to diaabla BASIC. Whan tha coda doaa not execute 
corractly, axamina tha cartridga imaga for tha aaquancaa and 
changa accordingly: 


Old sequence 

A9 E7 85 01 
A9 57 85 01 
A9 37 85 01 


Maw aaquanca 

A9 EG 85 01 
A9 56 85 Ol 
A9 36 85 01 


Saa Appandix a. for mora datalla. 
a. X4- and B4-typea 

Moat of tha 16 Kbyta cartrldgaa atudlad raqulrad minor 
modlficationa. Two raqulrad no changaa whataoavar. Anothar 
raqulrad a changa ldantical to that daacribad for G2-typa 
cartrldgaa. Spacifically, thara waa a aaquanca that attamptad 
to put a 57 into location 0001. Whan thia byta waa changad to a 
55, avarything workad flna. Anothar cartridga had a call to tha 
KERNAL aubroutlna at FDA3 which diaturba location 0001. 

Changing tha low byta of tha call to FF (l.a. JSR FDA3 bacomaa 
JSR FDFF) allalnatad thia problam alnca FDFF la an RTS. 

Othar cartrldgaa raqulrad mora work. Tha concapt of braakpoint 
programming ia of particular uaa ainca RAM-baaed monitora do 
not allow real-time dabugging of intarrupt-drlvan programs. 

If a program doaa not work using DISK/CART-I, tha procadura 
would b« to raantar tha monitor and load in tha fila manually, 

e.g. : 


L "X4cartnam«",08 or 
L "B4cartnama M ,08 

Ones tha fila has baan loadad, BASIC must ba diaablad by 
changing location 0001 from a 37 to a 36. Tha cartridga COLD 
Start vactor is found at addraaaaa 8000 and 8001 for X4-typa 
cartrldgaa and at A000 and A001 for B4-typea. Taka tha axampla 
of an X4-typa cartridga. Say tha contanta of locations 8000 and 
8001 indicatad a COLD Start at 8037. By inaarting tha command 
JMP 8037 at various points, tha raglon whara tha imaga hangs up 
can be traced to a vary small number of instructions. Anothar 
mathod might ba to lat tha program hang up and than flip switch 
6 on CBUS I to on. By hitting RESET, you can preserve tha imaga 
and at tha mama time gain control of tha 64. 



After reentering the monitor, flip switch 6 off again, turn 
BASIC off by setting location 0001 to 36, and transfer the image 
from 8000 - BFFF to 2000. Then load in a fresh image of the 
cartridge and compare the two. Mote: some monitors require 
BASIC to be present to do a load. In this case, turn BASIC on 
by putting a 37 into location OOOl, load in the fresh image, 
then turn BASIC off again. Compare by using the (typical) 
syntax: 

C 2000 SFFF 8000 

The monitor will respond with all locations where the two Images 
differ. This might yield some clue as to where the program is 
modifying itself. Sometimes this is intentlonel on the part of 
the author to foil such backup procedures. Other times it is a 
flaw in the program overlooked since ROMs can't be altered. In 
either case, breakpoint programming will eventually narrow down 
the offending code to just e few lines. 

f. XL-types 

The letch in XL-type cartridges is an Integrated circuit. A 
software equivalent must be substituted for a RAM-baaed XL-type 
cartridge to succeed. Typically, the sequence 8D 00 DE is used 
to turn BASIC off, and the sequence AD 00 DE is used to turn 
BASIC on. The software equivalent would be to toggle the L0RAM 
bit appropriately. Wherever these sequences appear, they must be 
altered to perform a JSR to a new toggle routine. A small 
section of the image is required to hold the new routine which 
consists simply of the following (say the code at 9F00 is 


available): 





turn BASIC off 


; 9F00 

48 


PHA 


save accum. 


;9F01 

AS 

01 

LDA 

•01 

get control port 

image 

; 9F03 

29 

FE 

AND 

••FE 

turn off L0RAH 


; 9F0S 

AS 

01 

STA 

•01 

and BASIC is now 

off 

• 9F07 

68 


PLA 


recover accum. 


; 9F08 

60 


RTS 


and return 







turn BASIC on 


; 9F00 

48 


PHA 


save accum. 


1 9F01 

AS 

01 

LDA 

•Ol 

get control port 

image 

; 9F03 

09 

01 

ORA 

#•01 

turn on L0RAH 


;9F05 

8S 

01 

STA 

•01 

and BASIC is now 

on 

; 9F07 

68 


PLA 


recover accum. 


;9F08 

60 


RTS 


and return 



If this doesn't solve it, again use breakpoint programming to 
pinpoint the code which causes the machine to hang up or the 
code to overwrite itself. Flipping the DIPswitch to pattern 
04 then resetting the 64 will preserve the code at 8000 to 9FFF 
which can then be examined with a monitor when the DIPswitch is 
put back to position 00. 
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7. Using the two utility programs 

Thw next •action contain* two listing*. Th* first, HENGEN, 
cr**t*s • directory of cartridge* for DISK/CART-1 to load in. 

To cr*at* a directory for the first time, just run HENGEN. It 
will prospt you to insert the diskette containing the cartridge 
iaages. After this is done, just hit any key. To add a naae to 
the directory for DISK/CART-I, just rerun HENGEN. It will 
perfora the necessary bookkeeping functions automatically and 
then return control to BASIC. To load and run a cartridge-iaaga 
from disk, use DISK/CART-I. It performs all necessary 
relocation and mesory-map modifications. Use the [CRSR UP/DN ] 
key or joystick (either port) until the desired selection is 
highlighted then press [RETURN 3 or hit the FIRE button. 
DISK/CART-I will automatically load and run the program desired. 
Please type in the programs and get them running before making 
any modifications. 

The two program listings, HENGEN and DISK/CART-I were generated 
using a serial interface adapter. Therefore, instead of the 
Commodore symbols for cursor up/down, screen clear and the like, 
an abbreviation of the command such as <C/UP> or <CLR> is used, 
yielding somewhat more readable code. The following table 
provides a translation of some of the less obvious codes. Shown 
are the abbreviations and what to type. Where two keys are 
shown, both must be pressed simultaneously. For example, both 
the [CHORD (Commodore) key and the 7 key must be pressed to 
produce the code for LBLU (light blue). 


Abbrev. 

Type 


Abbrev 

BLK 

[CTRL] 

1 

C/UP 

WHT 

[CTRL] 

2 

C/DN 

BLUE 

[CTRL ] 

7 

C/LF 

RVON 

[CTRL ] 

9 

C/RT 

RVOF 

[CTRL] 

0 

CLR 

LORN 

[CHDRD 

6 

HOHE 

LBLU 

[CHDR ] 

7 



Type 

CSHIFTD CCRSR UP/DN3 
[CRSR UP/DND 

[SHIFT] [CRSR LEFT/RIGHT] 
[CRSR LEFT/RIGHT] 
[SHIFT] [CLR/HOME ] 
[CLR/HOHE D 
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8. PROGRAM LISTINGS 
A. MERGER VI.* 


MENU GENERATOR (DIRECTORY) 

TOR DISK/CART-I C**!' 01 **' 11 

*. J. BRACHNAN ASSOCIATES, INC. 
D. LEWIS, M. L. BRACHNAN. PH.D. 
MANY THANKS TO DON HUTTON 


3 REM 
40 REM 
50 REM 
60 REM 
70 REM 
80 REM 

90 REM - 

\To SS— tn»i-»T04o:Ui.-LW*;-::.««;* 

120 LS8--:F0RI«1T040:LS*-LS8* .next 

(BLUE» ”; :POKES32«0.14:POKE33281.14 

sSsrr^'^’ssff'-aa"-- - 

>™ » >■<» «»««»•- 

190 PRINT” IBLUE>“»U«:PRI" T REQUIRES MEW MENU" 

210 PRIMT “INSERT DISKETTE THAT «««» pg ADY 

ITo SETImS blinki-gTloS AND GETS ORE CHARACTER 

^ POKE19B,0:PRIMT “(WHT,«RVOM.<C/LF. S 
255 FOR I-lTOSO:GETA*SlFA*<> THEN28S 
260 NEXT I 

M-a prtmT M CRVOF) IC/LF) ** t 

27* fSr I - 1T040! GET*. !IFA.< > THEM2BS 

7« SS»T ! M^on tC/LF)(BLUE)“:PRIMT:PRIMTLM. 

ISo PRIMT” RKADIMG ^“lEI^I-.iiEXTtc-l :DM.-”" :F0RC-1T016 

ii 2 X 52 ^ " :a * 

340 gHt..,a.:d-. ; d-. ; a.:oet*. ; «=c-i ... 

350 fora«ito4:get#8,a»:next.pm* 

360 GET#B.A»:irSTO0THEM430 
370 IFA.*””THEM4SO 

330 GET##! A. >: IFASC<A#> «>34THEMPM.«PM.*A* :C0T039C 

400 0ET#6.A.:IFASC(A.>-32THEM400 
410 TYB"TY8^A8:GET#8,AM.IFA8 

I i^r.:r«::r/.”"”? G HEi H 3^ 350 

440 TM«C>.PM.;C-C*1SIFST^OTHEM330 T0RY „ ;CL03E15 

:r, 

:H THEM 490 

4.0 C»-TB*<B):D-B 

300 PRINT.8,C.:TB*<D»-2*:MEXT:CL0SEa 
320 PRIMT 


szu rnl"I 

330 PRIMT “(RVOMMWHT) 

B.TMT~(LBLU)“:P0KE332ei. 


MEW MEMU GENERATED! 
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B 


DISK/CART-I V2.1 


3 REH 

10 REH CBUS I CARTRIDGE LOADER PROGRAH 
20 REH R. J. BRACHHAN ASSOCIATES, INC. 

30 REH AUTHOR: H. L. BRACHHAN, PH.D. 

40 REH HANY THANKS TO: DON LEVIS 
50 REH AND DON HUTTON 

60 REH - 

61 REH 

65 P0KE56,16:IFGF*0THEN550 

70 FOR J*ITOIOOO:NEXTJ:PRINTTAB(28);*MLGRN)(C/UP)(RVON) OK (RVOF)" 

71 FOR j*itoiooo:nextj:reh TIHE-OUT 
75 CL0SE15 

80 IF GF* 1 OR GF*2 THEN 270 
85 IF GF-3 THEN SYS64736 
90 IF GF> *4 THEN 440 

lOO REH - 

105 REH 

110 REH HANUAL LOAD OPTION 

120 REH BYPASSES HEED TO GENERATE HENU 

130 REH 

140 POKE 53280,14:POKE 53281,14:PRINT"(BLUE)" 

145 GOSUB 1100 

150 PRINT "(CLR)(RVON) CBUS I CARTRIDGE LOAD AND RUN (RVOF)" 

155 PRINT 

160 PRINT "NAHE : "; 

165 INPUT CM :PRINT:PRINT"(C/UP)"; 

170 P**LEFTN<C8,2> 

175 C*-RIGHT*(C«,LEN<C*>-2> 

180 REH - 

185 REH 

190 REH SEARCH FOR LEGAL CART TYPE 

195 FOR 1*1 TO 7 

200 IF P»*CN*<I) THEN 230 

210 NEXT I 

215 PRINTIPRINT "CBUS PREFIX HISSING!" 

220 STOP 

225 REH - 

230 REH 

235 REH CBUS PREFIX OK! 

240 GF * I 

245 LOAD P**C*,8,1 

250 REH - 

255 REH 

260 REH NORHAL G-TYPE LOADER HERE 

270 NB*828 

275 FOR J-0 TO 51 

280 READ K 

285 POKE NB +J ,K 

290 NEXT J 

300 IF GF*1 THEN POKE 835,32 
375 SYS NB:REN TRANSFER AND RUN 
380 DATA 169,00,133,02,133,04,169,64 
385 DATA 160,224,133,03,132,05,162,31 
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3,0 DATA ^0.00 X77 02 14 , 04 200 20D 
*95 DATA 249.230.03.230^05.2^^ ^ 
t05 DATA ito'.12;.209.222.120.169.5.133 

410 DATA I,l0«f252,2 _ 

420 REM -. 

oo X4.XL.B2.B4 LOADER 

HI j.o TO 51-.READK-.HEXT 

J£ R "a2B:REH HL KERHAL-KOPY FOR 16 KBYTE AND B2-TYPES 
460 FOR J-0 TO 30:READK 

** W K GF".rOR K GF-7 T THEH POKE B58.160 

480 REK evcnitE KERHAL-KOPY AHD RUH 

900 SYS HBtREH “^^ 224.133.03 

510 DATA 169.00,133.02.169. o2 Qo 

520 DATA ^'^4 1 230°03.20B.243.169.229 

,40 D 0 A A T T A A 141.214.253. 133 >° 1 ’ 108 ' 00 ' 128 

544 REM ...— 

545 REM - 

546 REM DIRECTORY FOR MEMU 

550 REH LOAD IH DIREC. . dot «T-- (CLRUBLUE) “ :C-1 

555 REM .OOKE53281,14:DlMTB» C 80). 

560 P0KE53280* 14.PO erg EH®#T0»SO 

565 GOSUB 1100 nTRECTORY "-.OPEXlS.a, IS: INPUT#1 , 

570 0PEH8.8,«." • ““>..oO“THEHCLOSE6:CLOSE 15: 

580 IHPUT#8.DH*:IFEC*<> ^ 

5SSK5..-'-- 

605 Z»-LEFTiKTB*(C>»2) 

608 REM _ 

610 REM-- 

6H REH s p RE FIXED FILES 

020 FOR I^lT07fl 0 F W Z .-CH.<I> THEH 630 
625 NEXT I^0T°^59° 

S ■»»“• >*“ sttKTS . 

'.-.’.is; -«« — 

680 PRIHT *' (BLUE) " 

^0 GOSUB 950: REK PRIMT REVERSE HAKE 

694 REM - 
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693 REM 

700 REM CHECK PORT 1, PORT 2 AMD KEYBOARD 

705 H-PEEK(56321)AND19:REM P0RT1 

710 IF M*19 THEM 735 

715 IF M*18 THEM A*-CHR*<145) 

720 IF M-17 THEN A*-CHR*(17> 

725 IF M< 4 THEN A*-CHR*<13) 

730 GOTO 785 

735 M 3 PEEK(56320)AND19:REM P0RT2 

740 IF M-19 THEN 770 

745 IF H*18 THEN A*«CHR*<145> 

750 IF M-17 THEN A*-CHR*<17> 

755 IF M< 4 THEM A*-CHR*<13> 

760 GOTO 783 

770 REM KEYBOARD EMTRY LAST 
780 GET A*:IF A**"" THEN 703 
783 K«ASC<A*> 

790 IF K<>17 AND K<>143 AND K<>13 THEN 705 

795 IF K* 13 THEN GOTO 820 

600 GOSUB 920:REM REPRINT NORMAL 

805 IF K-17 THEN LP«LP*l:IF LP>D THEN LP-1 

610 IF K*145 THEN LP-LP-1:IF LP<1 THEN LP-D 

815 GOTO 690 

820 PRINT LEFT* (DP*, LP + 3 ) ; '* {RVON) LOADING** 
830 G-LP 

840 C*-RIGHT*(TB* <G),LEN(TB*(G))-2> 

850 P*-LEFT*(TB*(G>,2) 

860 FOR I *1T07:IFP*-CN* <I) THEM 880 
870 NEXT I 

875 PRINT "ILLEGAL PREFIX** :STOP 
880 GF *I 
890 GOTO 245 

900 PRINT "NO DIRECTORY, USE MEMGEN** 

910 STOP 

920 REM SUB PRINTS NORMAL NAME 
930 NO*-" ** 

940 GOTO 970 

950 REM SUB PRINTS REVERSED NAME 
960 NO*-" (RVON) ** 

970 PRINT LEFT*(DP* , LP*3); 

980 GL*»RIGHT*(TB*(LP>,LEN(TB*(LP))-2) 

990 GL*-GL»*" " 

lOOO PRINT " **; NO*; GL* 

1010 RETURN 
1030 END 

HOO DIM CM*(7) :REM SET UP CART TYPES 
1110 CN*(1)-"G2** 

1120 CN* < 2> »**G4" 

1130 CN*(3)*"X2" 

1140 CN*<4)«"X4" 

1150 CN*(5)-"XL" 

1160 CN* (6) ***B2" 

1170 CN*(7) »"B4** 

1180 RETURN 

6000 SAVE "•0:BDISK/CART-I**,8 
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Appendix 


Relocating 3 UPERM 0 N 64 


a. R«loc«v*.iw- 

r £ 0r the Coi«odore fee. 

ssss -.^ l ^.ction. 

!pp"r°d in COMPUTE 1 , ^"^^Vch, 1903, P9- *• — 

InS co...nt. .PP*«* d ^.^U- 3UPERN0N64 i. -i-° 

COMPUTE!, Jun *' ^oaiodora BOMUS DISK. 

. v .U.bl. on th. Coa.od it .. l£ fro . th. 

SUPERN0M64 i. • —n. that SUPERN0N64 

«i.t £ . fro r . 37ED r to ’FFF.^-hll. for’c^s"ictlvitl«• 

^ P nt"ntlnr^c.tion.-ouldb. t fro : JTED^o u .. fu l, 

SS-STbS"^ ^ 

Daacrlbad balow 1. « * lptlon refer. tth the 

::r.ro; vsr^^ bomus disk * but “ ho 

vara ion fro. COMPUTE!. 

To r. locate SUPEBM0MB4 to C7ED-CFFF, typ. th. follow ng. 

i; ss 

3 . BUM IBETUBM 1 

- cn a. Q CFFF. Then the 

SUPERN0N64 £ sUPERH0N64pro.pt 

r 0 : ER r"rup«MoS n B4"t:‘. 9 .v.. ^ ^ to 

following: 


4 . 3 


-3M0M64.51101",OB.C7ED.D000 CBETUBM1 

To load and ua. th. r.loc.t.d SUPERNON64, >u.t: 

. LOAD -SH0M64.51101 ",0,1 COHTUBM 1 
V SYS 51101 [RETURN1 

~ . . — •— - - - 7rpr: 

*,• iss sssst'Si’.ssr*’ 

3 ‘. RUM [RETURN 1 

4 . s "SN0N64. 30701”,00, 77ED.OOOO [RETURN 1 

5. LOAD ^ r i;t':SY5 R 30701 ’(RETURN 3 

6 . POKE 55,0:POKE 56, 
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b. Switch settings for tha various cartridge typas 

CBUS I ums a DlPawltch to connact tha various sansa linas of 
tha Coasodora 64 to tha following signals on tha cartridga: 

Switch position 1 2343676 

Expansion bus ROMH ROHH GAHE GAME EXROM EXROM ROML ROHL 

Cartridga ROMH n.c. GAHE GMD EXROM GND ROHL ROMH 

If tha switchas ara viawad as an 6-blt binary nuabar, than tha 
haxadaclaal aquivalant provldas a convaniant notation for tha 
various switch coabinations, i.a.: 

Binary waighting 126 64 32 16 8421 
Switch position 1234 5678 

Tha following chart shows tha typical switch coabinations, thair 
hax notation, thair affact, and cartridga confiraation: 


ConfIras 

Hax Cart. 

Notation Typa Effact 

Switch 

Position 

12345678 

AA 


Noraal, pass through, for tasting 
cartridga saatlng and function 

X X X x 

o o o o 

00 


All linas disconnactad, cartridga 
coaplataly disablad 

oooooooo 

04 


Disablas cartridga, craataa hola 
at 8000 - 9FFF 

X 

ooooo oo 

05 


Maps G2 (noraal EOOO - FFFF) or 
uppar half of X4 or XL (noraal 

AOOO - BFFF) to 8000 - 9FFF 

X X 

ooooo o 

06 

X2 

Forcas EXROM to ground and 
activation at 8000 - 9FFF only, 
lowar half of X4 or XL also 

XX 

ooooo o 

90 

G2 

Forcas GAME to ground and allows 
activation at EOOO - FFFF only 

X X 

oo oooo 

92 

G4 

Forcas GAME to ground and allows 
both 8000 - 9FFF and EOOO - FFFF 

XXX 

oo oo o 

94 

B2 

Grounds EXROM and GAME and allows 
activation AOOO - BFFF only 

X XX 

oo o oo 

96 

X4, B4 

Grounds EXROM and GAHE and allows 
activation froa 8000 - BFFF 

X X XX 

oo o o 

A6 

XL 

Forcas EXROM to ground but allows 
cartridga to control GAME 

XX XX 

o oo o 
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Coa.odor. 64 ...cry conf^ration 


Th . 'ixxo-m, t. b x. -r^r:.:ir„ t .r. p .r.: t xi;.::“° E r x y KOH . nd 

configuration. u.ing • UJRAM and HIRAM. «».r. 

sls-e: typ - i# not 


HIRAM LORAM EXROH GAME Cartridga 


1 

1 

1 

1 


o 

0 

o 

1 


1 

o 


o 

o 


1 

1 

o 

o 


G2, G4 
X2 , XLb 


X4 , XLc , 

B4 


G2, G4 


B2 


G2, G4 


1 

O 

1 


G2, G4 


Faatura* 

Dafault «op „ 

KERMAL, BASIC, 40 K RAM 

••ULTIHAX" »«P 32 K BAH 

Mo KERMAL or BASIC, u 

standard e®*** 1 ** - 
KERMAL, BASIC. 32 K RAM 

Larg. c « rtr ^l* C "*32 K RAM 
KERMAL, no BASIC, a 

«L or CP/M mmp raM 

KERMAL, no BASIC, 

"ULTIMAX" *aP raM 

Ho KERMAL or BASIC, 32 K RAM 

ML or CP/M map 
KERMAL, no BASIC, 52 

BASIC r.plac.-ant 
KERMAL, no BASIC, 

M.« KERMAL a.P 

RAH at top, 52 K RAM 

••ULTIMAX- »«P 32 K BA H 

Mo KERMAL or BASIC, 

M— KERMAL aap 
RAH at top, 52 K 

No charactar ROM aap 

RAH at top, 52 K RAM 

64 Kbyta. of contiguou. RAM 
Mo KERMAL or BASIC 

•■ULTIMAX" W 32 K RAM 

Mo KERMAL or BASIC, 

64 Kbyta. Of contiguou. RAM 
Mo KERMAL or BASIC 

64 Kbyta. of contiguou. RAM 
Mo KERMAL or BA51C 
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d. 


Haaory *ap* for tha various cartridge typaa 


FFFF 

EOOO 

DOOO 

COOO 

AOOO 

8000 

OOOO 



B2-typaa 


FFFF 

EOOO 

DOOO 

COOO 

AOOO 

8000 

OOOO 




G2, G4-typaa 


FFFF 

EOOO 

DOOO 

COOO 

AOOO 

8000 

OOOO 



Mota: XL-typas can swap tha uppar 6 Kbytaa of ROM with BASIC. 

Whan tha uppar 8 K of tha cartridga la actlvatad, it ia callad 
tha XLc configuration. Whan BASIC ia awappad in, it ia rafarrad 
to aa tha XLb configuration. 
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.. Manipulating th. 6310 control port 

Th . w 

5 HS .---»—* •• 

typically 3, 5 or E. * (port 0001) 

. Effact for 64 «-ory Wanaga«*nt <por 
Bit Pattarna and Efface 


waight 4 2 1 Typical 

BAt 210 Gaaa Valua 


EO, 50 
El, 51 
E2, 52 
E3 , 53 
E4, 54 
E5, 55 
E6 , 56 
E7, 57 


Effact 

_ * kfrNAL out. Char. ROW in 

BASIC out, KERWAL o char . B0 W in 

BASIC out. KERNAL char. ROM in 

BASIC out,Char. ROM in 
BASIC in. KERNALl^ j/q in 

IfsiC tut'. kIrNAL out, I/O in 
5J“c out kerhal in. i/o m 
BaIiC in. KERMAL in. I/O in 


1 i * ' 

.....—— 

For axaaplo. you aight aaa 
•2049 LDA *»57 

;204» STA »01 Ch . n g. th. 57 to 

m. =— —>• ... ».«•>"• 

a 55 to pravant thia. ^ » 

auggaatad: 


Chang. 57 or 56 to a » 

Chang. 53 or 52 to • 51 
L ..y. 54 and 50 alon. 

Mora inf oraation on ap.cific cartridge 
CBUStar. 


containad in tha 
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LIMITED WARRANTY 


HARDWARE 


R. J. Brachman Associates, Inc. (hereafter rafarrad to a« BAI) 
warrants each instrument and system manufactured by it to be free 
of defects in material and workmanship for a period of one year 
from date of shipment. The liability of BAI under this warranty 
is limited solely to repairing, replacing, or issuing credit (at 
BAI's discretion) for any instruments or systems manufactured by 
it and returned by the CUSTOMER during the warranty period 
provided that: 


A. BAI is promptly notified in writing upon discovery of such 
defects by the CUSTOMER. 

B. The defective unit is returned to BAI, all shipping chargee 
prepaid by the CUSTOMER. 

C. BAI's examination of the unit shall disclose, to BAI's 
satisfaction, that such defects have not been caused by 
CUSTOMER abuse, misuse, neglect, improper installation, 
repair, alteration or accident. 


BAI shall not, under any circumstance, be liable to the 
CUSTOMER for any loss of profits, loss of use, damages or 
consequential damages of any kind based upon a breach of 
warranty. 

BAI reserves the right to discontinue particular models without 
notice, and to make modifications in design without incurring any 
obligation to make such modifications to units previously 
delivered. 

BAI shall not be liable for any delays in operation or 
consequential damages under this warranty. There is no other 
obligation expressed or implied. 



LIMITED WARRANT* 
SOFTWARE 


c „?- s ;rr 

to aft BAI> *• 


A. 


Progra.. on di.K. or ’”"^1Ud"or’ i^uS!'^'*"* but 
without warranty, eithar of \. rc h.nt.bility and 

not liaitad to tha lapli«<J Shall BAI .upplted aoftwara 

fltna*. for a P-^VEE^o.dalivery. It will b. 

~ =- *• - cusT0NER -. 

ii- — //^rf to 1H6UT® 

B. BAI warrant, that it ” d * 0 f”*°rand the accuracy of the 

the proper warrant that the operation 

“£r-lU'bTTninterrupted or error frae. 

C. Th. C— will not prowid. ’ 

, bax Will not b . 

“ssssiir-ss. ° ut ° f the um or 1 

to Uftft ftuch ftoftwor®. 



NOTES 



ASSOCIATES, INC. 


R. J. BRACHMAN ASSOCIATES, INC 


P 0 BOX 1077 ■ HAVERTOWN. PENNSYLVANIA 19083 


(215) 622-5495 


C B U S I 


Cartridge Back Up System 
tor the Commodore 64 

Cartridge Image Snapshooter 

User Manual 


MICROSPORT* COMPUTER PRODUCTS 



j, 3RACKMAN ASSOCIATES, \HC. 


NSTRUCT £0*5 FOR USING THE CBH$ SOURCE DISK 
KXtfl-HONXTQR VI.7 


unn i no. the HXNI-HGKXTOfc. typ* in th* foUowH^i 


•KINXHOIT',®; {SHIFT HUH/STOP I 


v. .„> « .1 r i 

;RUN/ST 
:-./.Ang^ 
i V. 1 5- 


v : ;:DQW 
Not a ; r 
v h * .b c 


i<#y , 

f*i u t a * 


.. * a " j 

>:c*.s e 

&r rovi 


i rii 

.:*» i 

:d« 


pra*» th* t SHIFT 3 H*y and than ?rm 
i© will load in a »*al I progr-e» which will 
oior to a light biu% and thsn indicate thal 
INI-HON I TOR. This ©bout 1 aiin't.©, 1 

* cDfteanci atisaary imsa at th* bottom and 
■ r, tents of 12 consecutive bytas starting &t 
splay is cal led th© window < r.s® th* 

,ji „ Th* pro apt for a co»»and w.;i; «pp«*r . 
cen ye aborted crier to execution by hiztie 
; 4 C;oi!t»nd» *vail«blc or*: 


riUowfi you to Chong® any byta in a*T.ory. The 
h TNI-HONITOR will pronpt for th* *ddr**« to bs 
sitsred, than ths data. T«r*in*t* antr .*.ti u » x n g 
rRETURN 1. Enter up to four h«r digit* for th* 
aaax-ea* and two for th* dat?. If no edor*>*© * * 
ftnt.«r*d, th® prav iou* entry ♦ 1 x* uc*d« 

Good to start an X4-, XL-, B2- or B4-1yp* 
cartridge. You will bo proapted for th® *t«rt 
addrsas. This, is found «t 0000 and 0001 for the 
X'typ** and A000 and A001 for th* B-type®. Thin 
cc»«nd turn* BASIC off and iu*p* to th^sderea* 
ei-:t*r*ci. Piaa®«* nota that th® NIXI-MCN2iOR 
cannot D* raantarad once this eoasand is axacutad- 
Sjaa tbia coaaand only affcar « copy of th* v,b t. 
cod* wing tsatsd b*«n a*v®d, An*war witn a 

"Yto begin or typ* M H” or i < 3 to abort. 

Usad to start an X2-typ* cartridge. Vou wii* o* 
a«k*d "ARE YOU SURE?" Anawar with a ” Y” to b*gm 
or an ”N" or ; *■ 3 to abort. A COLD START i« 

oarforaad and th* KSRHAL will automatically fatch 
COLD START vector* frea 8000 end 6001 . One-* 
again* th® HI NX-RONITOR cannot b* reentered ones 
uhi® coieend is executed no b® certain a copy h*& 
been saved t,o disk . 






af *Py tivse i to 4000 - wr;* *. > 

ur.d«rr.**.j, SASIC So „ SAVE “■>-** 

&'* prmt'ix <#»$, K2G&KE*} , * " *- fco w "°^ y *ins tt* 

S.T.”::, t ;,’ r“: “■■— *,■-• ... 

ir *' r - Mow ch <*»2« fci'.a NP.*; lcf , tr , „! ...„. \ “ c * 

-o. - co»s?«ad vo tr&naf&i th* - .. •. _.. f , *' ~ v ” 1 ' •'*' 

^ ~ StFf dovv.: tu 4000 - 5FFF , k 0 ~ - . n ~ --- --*•*• 

ilfc4 *«* *>*cM is u» nor»*i ’ oon<- io*,- TI-- 1' *??''*' ??i * 

*000 *® C000 y.in 5 XL p , ^ TIT v .,^ ; £l A i K l**** nd ' 

T h* i**t« d»ftcrih**d m ♦ > t « ~ R . fr , 

b*tw** n a h4~ «rd *r, Vf.~typ« .**-> r , , C * nnot dut1 ^^ * 

^«t#3riiin^ lh«; « ~.*.v * *„ V . , v ' *‘** n ‘ /l '" n 

r h * 3,1 ■*■■ i« on* Of th* u,r :• .„ 

- • *o^*r,r,* ^octu,^ to b*t«**r tUtl ,. 

to 06 * r ‘ d *** **■• v x;r* 0 u 

ft4v * th * A^irfU^ pattern. *. s-;-wr, ( ■*« . - ’’ ' 


ADDRESS 

0A1A 


«5 


SO; 


-• - It® r „ h® : 
v »c« put th< 
rer,*f*r \nc 
‘4 **«“€? t ■. 


d*,r i ***?ot*" ^ P '"‘'** n '' U9 " 4 tb * --- ! pr.f.x , BW »„ ... 

5 •' - tAkir *» « snapshot is. the a***., " " ‘ P- 

,¥4 *' **-•• **~t/?•*»*: Put the DlP^itcn **-,*-, ..... 

td th«. iow,r haii down' Lo"?c, 

D~P**it?h in position 05 t?»« *r COPi , a I.. 

upper huX£ down ?.cs 4000 ~ SFpr fc u. .» 
tran^f»» the »ntir* IS »fc v * s ,. 

ef-ff SAVF fro* WOO to cooc “I h* X 4 nr*»; A p.f-* tc 

-b*ch*y»r !• appropriate S*. Mb .L at t,. 

<4**crti^d in th* ««n U *j * ‘ ' :i < ** 

i* th * ^--trisis, r^,im -:. i J U ,«.. ion. „„ r .,, 

fcadr«4«*^ 2000 - 3FFL <ot >oOO - 1 **5< 

vhich*v*r i« appropri ate/ «.« vou whan t a'J< ' 5Frf 

Th^u use tp« hunt co«*nd to «•<**,:>* ! .! \* n *?* bot < 

•♦quence of tyU*. Ua« the coward -. °* f * r<cl1 ^ 

: h *'. b Kc) umiag si .,, r th ° ‘ v o ;L" ; " 4 

•*•**«■» M t.kir-8 « •n.p.hor.t slv= ne - L X*” i *" 
«*“*• ‘ jn<1ar * »•« «... until it work* th«n"J-»t-nX;. ied , 

^ r ® ion %r “ d the corrected -iile, “* *" 

Pr^r^r‘* note. the C0«»AWD .interpreter •: s 
£>f the -MOUITOR are in BASIC but n,* ^ ‘jr, " 

P* A for»od in I " 

y cod# X e ?0Jiikz.- » hA* a tf 6* 1* *' ’ *® 

then a loop tc advance the v • . r- * °* fc 

••«*«»«- P>•*«•* !»•« tfe : n ,u w*"t '!?;.L' r '° fPWopri.t, 

lh ? »*«-WWIT0R pro,r.. ItHt f s 

v * riw * *»• — yt - 


portion 

f t h * 




B F0 2N 


begin 


COM? 


float 


HUNT 


LOAD 


SAVE 


to start * G 2 -typ* C n r , 

Tin T E Y ° V ''"•-•''with .'••“••“to 

SSoSto .Vp4e! “ bort ' Th * «*• 

— ->r r f *3 PULE 3 unatrnsath th» kfrw*i 

~:l«Y 6 ** a - tu ™« a *"• * coTTTT 

p*..^r*ed an-! t.k. »eSET vector i« f„, ClW , 

-7° T* " FC *" d F?fD - *#•*". th.'Hi*; »r V ;>. 

‘ 3t b * r “*-‘-»rad one. tht. co*nnd i* ,' 


rart r 


Us*d to stsrt. « G 4 -*yp* 
a*k*d "ARE VOU SURE?" An.wr 
or^an •*" or ; - : to abort, 

*?ou° to hfff <« to < 

th® coda Eros -4000 to 5FFF x» r t 
to 3FFF. than POKEd und*rn»st^ ‘ 

th«n th* KERN A L. in turned off 

parforasd and th* RESET v *,— 1,. 

location* FFFC and FFFD .. 
cannot h« ra»nttr«d one** :> • r 

Allow® you to coai-.ar* > - . . . 

•HINI MONITOR wifi**** for 
addr*** of th* f ,. r * t . & , oc ,.. 
starting * dd r * * « - f t. :• .* '*«* ■ 

th*n cospsrs th* two ;;• 1 x>,« 

^a •*■ * . h ft i. t i n q w <r * ® v * r $ a 
th« spac# bar to co.nf-nue r J 
* ^ to abort. 


dg®. 
wi th 


V -■ - *. 1 
f W A., 


* ;T r N 0 NI 


i{ , : ,r-, d r L y> 

on a byt* -by-by t ., 
» a*a t c h o •:; c y r *.* _ , 

* i~e*p*r i*r»r or ; 


TM» c«.. 8 « oc. not .pp.. r th „ 

‘"" ary 51 tr * b ««« of the ,cr».r. tv..' 

CO**and Will print th- * ' 

..oc.Uon tour ti„». If th. content, 
t • an a fo»* condition «c»t un.lv has 


r h a ' • 


b*«rch«* a block of »**ory 
a ssqusnc* of byt**. fir»t 
ch* hunt to occur. th«n th# 
t,n. ..qu.nc*. Then enter the actu 


thta##IV«* 
isatch occur*, Hi 

Kiift«- 1 t. o soc* r 


for t h * oc e u *r- 
•nt»r th* r *.■. 
»b*r of 

.1 ata 


<-iii halt wh*r.f 
- th* spaca bar to cor.* •. 


Load, in a bioev of object code fro* d is , H 
Re.e.b.r to u*e th. CBUS px.fi* when 

cartridp® i» s g * , 

S.v*. 8 block of object code to di«* r,.„ , 

parting .ddr... then th- ending addreL p:,.„ 

SoloTo’^T- t0 * ave th * b ^>- of code r..,dw. 
_--<■ to 3. , ‘ , you enter SAVE FS0« 8000 tq 
rhen enter the file n..., t '°T 

of the ..ver. CBUS pr.fl*.. < C2 . S«, *2, Xe . » 

,, T ii f bi * *• tc b * by cisk/cbpt-t .. 

NotB: * f “* co*.and turn. BBS;: 



pr ior to saving an i sag# to di»k. DO NOT DO 50 
YOURSELF ! This will ce\i#« t h * MINI -■HON T TOR to 
hang op per tanent. iy ! 



■ 4 . • v, ;i 4 , 

Specify the first byte of 
displayed . 

the 12 byte 

block to 

b® 


■ ■*. 10 4 - 

Transfer* all 

4000 - 5FFF. 

bytes 

from 

8000 - 9FFF 

inclusive 

t.o 


• - 

Transfers all 
2000 3FFF, 

by tea 

f ros 

8000 - 9FFF 

incluaive 

to 



Transfers all 
8000 ■ 9FTF . 

bytes 

f ro* 

2000 - 3FFF 

inclusiv® 

to 


■ 1 6 K > 

Transfer* all 

byte* 

fro* 

2000 - SFFF 

inc.luai v« 

to 


8t;00 - Br'Ff - 

CANCELS Aoort* any cossand prior to *xtcution and rawrjt«» 
t h e w -i ndow . 


Tha MINI ITCH ear; fc* to taka ampahota of ail the 

certridgs types, nakt aatell sodificationa and test tho*e 
aodificationa, ell fro* a BASIC anvlronaant. Balov- is a 
description of how to take a snapshot of each of the cart? idge 

t v p * * . 


. To t«ka a snapshot of a G2-type cartridge for 
’ ;a r " I or CART/DISK-II, put th® DlPswltch in position 05. 

* •> a y costa end to transfer the isag® to 2000 then SAVE fro* 
:.o 4000 using th* G2 prefix. £-9- if th® file is to b«* 
o AfiEI then use th# na»« C2GAME1 . 

•• •, • #«.* To take a snapshot of a G4~type cartridge, you will 
. <;> [jst» the block method, described in the CBUS I sanus 1 . 
r i-. ; the DIPewitch in pattern 06. Use the X coesand to 

• , .. < , • tne ieage fro* 3000 - 9FTF to 2000, Then put the 

:..'t to pattern 05. Use th# T coi*end to transfer th* 
f» :;ro* 3000 - 9FFF tnomaily residing at E000 - FFFF) to 

Ho w SAVE fro* 2000 to 6000 using the G4 prefix, £.g. if 
■ r iB > ; i * ,tj» to b# called GAHE2, use the n«»« G4GAME2. 

... / , y[ .n; To take a snapshot of *n X2~typ# cartridge, put the 
0 if»n tch in pattern 06. Use the X cosaand then th* V ecsmand 
*• !-■ -py the iasge back onto itself. This is because th# 

\ MOM 1 TQ?? turns BASIC off prior to saving to disk,. One 

*. * effect of turning BASIC off is that an external cartridge 

irvi* is ignored. Therefore, you »u»t have e cartridge image 

• «*! . i .-<5 m the RAM underneath the cartridge fro* 6000 - 9FFF . 

v if os 8000 to A000 using th# X2 prefix lt,g. X2GAKE3 ) . 



T 0 take a anapahot of an 32~typ® cartridge, put the 
in pattern 05. Use the T cosssnd then the Z command 





